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ABSTRACT OF THE DISCLOSURE

Novel foams of poly(2,6 - dimethylphenylene oxide)
having a highly anisotropic structure, with elongated cells
at least five times as long as their largest width, are pre-
pared by incorporating a suitable blowing agent in poly
(2,6-dimethylphenylene oxide) and then heating to a tem-
perature at which the blowing agent becomes active.

The invention relates to a method for the preparation of
a foam from a polymer by incorporating a blowing agent
in the polymer which is subsequently heated to a tem-
perature at which the blowing agent becomes active.

A method of this general type is known and is used,
inter alia, in the manufacture of polystyrene foam.

In addition to polystyrene foam many other foams of
polymers are known, which foams may be prepared by
the above-indicated method or by other methods. Ex-
amples of the known foams are foams of natural or
synthetic rubber, of phenolformaldehyde resin, of poly-
vinyl chloride, of cellulose esters, and of polyurethanes.

The choice of the foam will depend on the application
contemplated for the foam.

In making such choice the properties which may play a
deciding role may, inter alia, be the density of the foam,
the degree of rigidity or resilience, the maximum tem-
perature at which the foam retains its properties, the
degree of flammability, the thermal conductivity, the
mechanical properties such as the compressibility and
strength, the water-absorption capacity, the sound-absorp-
tion capacity, the liquid and gas permeability, the uni-
formity of the cell structure, the resistance to aging .and
to chemical attack, the electrical properties, the price,
etc.

In considering the properties of the known foams there
will be for a great many applications no difficulty in
choosing a foam which is satisfactory in all respects.

There are other applications, however, for which the
foam is required to satisfy such a combination of demands
as can hardly or not at all be met by the known foams.

A great disadvantage to the known foams of thermo-
plastic polymers such as polystyrene and polyvinyl chlo-
ride is that they are not resistant to temperatures higher
than about 70° C. Although these known foams are par-
ticularly suitable heat-insulating materials at relatively
low temperatures, they cannot be used for insulating pur-
poses at temperatures higher than 70° C.

Another disadvantage to the widely used polystyrene
foam is its low strength.

The present invention has for its object to provide a
polymer foam which has a number of extraordinary prop-
erties, so that for many applications it has great advan-
tages over the known foams. In contrast to other foams
of thermoplastic polymers, a foam according to the
present invention has, for instance, a high resistance to
heat, which makes it very suitable for use, for instance, as
heat-insulating material at high temperatures.

The afore-mentioned advantages and other particularly
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favorable properties of the foams according to the present
invention will be further described hereinafter.

The process according to the present invention for the
prepartion of a foam from a polymer by incorporating
a blowing agent in the polymer which is subsequently
heated to a temperature (for instance in the range 125°
to 200° C.) at which the blowing agent becomes active is
characterized in that as a polymer use is made of poly-
(2,6-dimethylphenylene oxide). When the term poly(2,6-
dimethylphenylene oxide) is used hereinafter, it is in-

tended to mean poly(2,6-dimethylparaphenylene oxide)
of the formula

CH;3
<]

|

CH; n

in which » is at least 100.

Poly(2,6-dimethylphenylene oxide) is a per se known
polymer, which may be obtained, inter alia, by the oxi-
dative polymerization of 2,6-xylenol, as is described in the
British Patent No. 930,993. The molecular weight of the
polymers which are suitable for the foam according to the
present invention may vary between wide limits.

Foams obtained from poly(2,6-dimethylphenylene
oxide) having a relative viscosity of at least 1.30 (meas-
ured on a solution of 1 part by weight of polymer in 100
ml. benzene) have the most favorable properties and are
therefore to be regarded as preferred.

The foam according to the present invention is a re-
sistant to prolonged heating at high temperatures and
may therefore be used, inter alia, as insulating material for
conduits and vessels. Depending on the compounds added
;c()) élgecfoam, it may be used at temperatures up to about

Although in general the foams according to the present
invention may be prepared by the usual methods for the
manufacture of foams from thermoplastic polymers, it is
preferred to employ a method in which as a blowing
agent use is made of a solvent or a swelling agent for the
polymer. Suitable blowing agents of this type are, for
instance, alkanes having from 5 to 7 carbon atoms, cyclo-
hexane, halogenated hydrocarbons such as trichloro-
fluromethane, 1,1,2-trichloro- 1,2,2-trifluroethane, 1,2-di-
chloroethane, alcohols, ethers, ketones, aldehydes, tetra-
methylsilane, etc. Also mixtures of these compounds may
be used. A mixture of a solvent and a non-solvent (swell-
ing agent) gives particularly favorable results.

The amount in which the physical blowing agent is
used may vary between wide limits. In general, the best
results are obtained when using an amount of 15 to 45
parts by weight per 100 parts by weight of polymer.

Since for a great many applications it is very desirable
to use a fine-celled foam, it is preferred to incorporate in
'fhe polymer a nucleating agent in addition to the blow-
mg agent.

If as a blowing agent use is made of a solvent or a
swelling agent, then it is preferred to use as a nucleating
agent a chemical blowing agent. In that case the chemi-
cal blowing agent is used in a small amount (e.g., 0.5 to
10 parts by weight per 100 parts by weight of polymer)
which would in itself be insufficient to cause the polymer
to foam in the absence of a physical blowing agent.

Examples of chemical blowing agents that may serve
as nucleating agents are N-nitroso-beta-aminoketones,
azodicarbonamide, substituted diazoacetic acid esters,
azodinitroisobutyric acid, and mixtures' of these com-
pounds.

If a plasticizer is present, it is also possible to make
foams without using a physical blowing agent, i.e.
exclusively with the aid of a chemical blowing agent.
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Another group of nucleating agents which give very
favorable results are finely divided inorganic compounds,
of which particularly the silicates are to be preferred.
Cf the silicates vermiculite is to be preferred, since it is
a very effective and inexpensive nucleating agent.

Also mixtures of a chemical blowing agent and a
finely divided inorganic compound may be used as nu-
cleating agent in combination with a physical blowing
agent.

It is also possible to use the method described in Chem-
ical Week for Sept. 26, 1964 at page 57, which comprises
the use as nucleating agents of finely divided molten
metal or freshly prepared metal particles or carbon
particles, use being made of gases under pressure as blow-
ing agents.

A rarticularly preferred method of carrying out the
process according to the present invention consists in
that the mixture of the polymer and the blowing agent
is heated to a temperature at which the blowing agent
has a vapor pressure which is at atmospheric pressure
sufficiently high to cause the polymer to be foamed, the
heating being carried out while the mixture is kept under
a pressure at which there is yet on cell formation, the
pressure being abruptly released as soon as all of the
mixture has reached said temperature.

By this procedure, which has not resulted in satisfac-
tory foams in the case of the thermoplastic polymers
processed so far, it is possible according to the pressnt
invention to obtain particularly valuable foams.

Foams thus manufactured are different from the known

thermoplastic foams in that they have a highly anisotro-
pic structure.

It is true that known foams may upon extrusion be-
come slightly anisotropic, as a result of which the strength
in the longitudinal direction of the foam may be, for
instance, up to 30% higher than in a direction per-
pendicular thereto. Although the cells of these known
slightly anisotropic foams may bs somewhat flattened,
they do not deviate from the spherical shape as strongly
as the cells of the highly anisotropic foams according to
the present invention.

Anisotropic foams according to the present invention
which are to be preferred because of their special proper-
ties have cells the majority of which are elongated and
the length of which is at least five times the largest
width.

By preference, the preparation of highly anisotropic
foams according to the present invention is so carried
out that the mixture of polymer and blowing agent is
infroduced between two parallel plates which cannot move
relative to each other during heating of the mixture, but
which, after the mixture has reached the desired temper-
ature, may move aparti parallel to each other.

In this way a foam slab is obtained in which the
elongated cells are directed parallel to foam rise. Such a
slab has a very high resistance to compression in a direc-
tion parallel to foam rise. Perpendicular to foam rise,
however, such a slab is easily compressible. -

In the manufacture of such foam slabs the mixture of
the polymer and the blowing agent is preferably intro-
duced between the parallel plates in sheet form, because
the filling of the apparatus in which the foam slabs are
made may then be done very rapidly and the amount of
the mixture per unit surface area is the same at any point
between the two plates.

The mixture of polymer and blowing agent may be
formed into a sheet in a simple manner by rolling on a
roller pair the polymer while in a finely divided state,
e.g. in the form powder or granules, together with a
solvent or a swelling agent for the polymer. In order that
the polymer mey be homogeneously mixed with the

lowing agent, the sheet thus obtained may be left for
some time before it is processed,

When the foam is being formed, ths polymer strongly
adheres to many kinds of surfages, so that it is advisable
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to provide between the mixture and the parallel plates a
layer of a substance which prevents the polymer from
achering to said plates. To this end use may be made,
for instance, of aluminum foil which may, if desired,
later on be removed from the finished foam slab. Thin
adhesion strongly promotes the formation of an anisot-
ropic foam.

The slab-shaped anisotropic foam offers considerable
advantage when applied in the making of sandwich struc-
tures, in which case the foam slab is placed between two
sheets or skins of a more or less rigid material. The skins
of the sandwich structures may, for instance, be of ply-
wood, aluminum or of a plastic material that may or may
not be reinforced with fibers.

As mentioned before, while the foam is being formed
the polymer strongly adheres to many kinds of surfaces.
In the manufacture of sandwich structures this property
may be taken advantage of. Between the parallel plates
and the mixture to be foamed a layer of rigid material
is placed to which the polymer adheres, in which case it is
possible in one process step to obtain a sandwich struc-
ture in which the intermediate layer is formed by the
anisotropic foam according to the present invention.

Such a sandwich structure has a high resistance to com-
pression and bending and offers great advantages for ma-
terials of construction.

By having the facings consist of aluminum sheet, the
material may find application in the aircraft industry,
for instance, to replace the conventional sandwich struc-
tures of balsa wood, which has the disadvantage that it is
not entirely homogeneous and is very costly. This con-
struction is shown in the accompanying drawing.

By having the facings consist of sheets of a laminate
of a melamine-formaldehyde resin, which may moreover
be provided with a decorative surface layer, a light but
very strong and dimensionally stable material of construc-
tion is obtained which is useful in the cabinet-making and
building industries.

Although the compressive strength of the above-de-
scribed sandwich structures is high, it may be further in-
creased by placing more than one sheet of the mixture of
polymer and blowing agent between the parallel plates. In
this way a plurality of layers of elongated cells are ob-
tained, which are separated by a closed layer which con-
tributes to the compressive strength of the structure in
that it reduces the length, and thus the chance of buckling,
of the elongated cells.

The sandwich structures may be strengthened ever fur-
ther by using a plurality of sheets between which there is
introduced a layer of rigid material to which the polymer
adheres during foaming. To this end it is preferred to use
a sheet of aluminum.

The above-described foam slabs with elongated cells
may be used not only in sandwich structures but also in
various other applications.

Depending on the conditions chosen for the prepara-
tion, for instance: the nature of the blowing agents, the
presence or absence of nucleating agents, the foaming
temperature, the presence or absence of a non-volatile
plasticizer, widely varying types of foam may be obtained.

If no use is made of a nucleating agent, the foam ob-
tained gemerally shows elongated cells having a width in
the order of magnitude of one or a few millimeters. The
lengths of the cells may be equal to the thickness of the
foam slabs.

This slab foam may serve as decorative material, in
which case also advantage may be taken of its favorable
sound absorption properties. It may further be used as
decorative transparent material in lighting panels and
lamp shades. Furthermore, it may be applied for packag-
ing purposes just as with the known foams. For the same
purposes, use may also be made of foams having a fine
to very fine cell structure.

The slab foam may also be used for filtering purposes,
Use is then made of a slab foam the cells of which havs a
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length which is as great as the thickness of the slab. These
cells are opened by removing the surface layer on either
side of the slab, e.g. by sawing or cutting. In this way a
slab is obtained with a very large number of channels
perpendicular to the faces of the slab. These channels
will allow the passage therethrough of a liquid or gas, the
solid particles being arrested. This application is of im-
portance to the chemical industry and in the purification
of air in air treating plants because of the electrostatic
charge of the material it attracts dust. The foam may also
be used in the manufacture of cigarette filters.

Such slab foam may be made very useful by chemi-
cally so modifying the material that it is given ion-ex-
changing properties. An ion-exchanger is then obtained in
a form which is particularly suitable for the treatment of
liguids. Converting the foam into a foam having ion-
exchanging properties may be effected by any suitable
method, e.g. by treating it with chlorosulphonic acid, by
nitration with nitric acid followed by reduction of the
introduced nitro groups to amino groups, or by some
other method, as is described, for instance, in Canadian
Patent No. 711,314,

Alternatively, the polymer may before foaming be
mixed with an ion-exchanger material in the form of a
powder, as a result of which a foam is also obtained hav-
ing ion-exchanger properties.

Thin foams according to the present invention may be
used in the clothing industry, in which for some applica-
tions (e.g., padding material) the amisotropy may be of
considerable importance.

The foams according to the present invention have fa-
vorable electrical properties, low thermal conductivity,
are resistant to temperatures up to 200° C., are resistant
to aging and, depending on the method of preparation,
may have widely varying densities. They generally have a
satisfactory mechanical strength and are resistant to at-
tack by moisture.

Compared with foams of thermo-hardening plastics,
the foams according to the present invention are more
resilient and, hence, have a higher impact strength.

It is, of course, possible to vary the properties of the
foams according to the present invention by adding to the
mixture to be foamed substances which affect the prop-
erties of the foam in a desired manner, such as fillers,
pigments, stabilizers, flame retardants such as antimony
oxide, dyes, fibers, plasticizers, etc.

As foams are voluminous so that transport in large
quantities is costly, it is sometimes advisable to carry out
the foaming in situ where the foam is to be actually ap-
plied. If the foam is used in the form of slabs, use may be
made then of an expandable sheet of a mixture of poly
(2,6-dimethylphenylene oxide) and a blowing agent,
which sheet is placed between two layers of, e.g., alu-
minum foil. Such material can easily be transported and
may be processed into a foam slab in situ, where a press
must be available in which the material may be foamed.
This may be a press with two heated parallel plates, or
use may be made of a pair of heated rollers between
which the sheet is passed.

The preparation of mixtures of the polymer and the
blowing agent may be carried out in many ways, e.g. by
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kneading the polymer together with the blowing agent on
a pair of rollers.

It is also possible to slurry finely divided polymer in
water and to add to the slurry a solvent or a swelling
agent for the polymer. The polymer then absorbs the
substance added and, after the solid matter has been
separated from the aqueous medium, a foamable product
is obtained.

A further variation consists in that a sheet of the
polymer is left in contact with a physical blowing agent
alone or in admixture with another liguid.

Since poly(2,6-dimethylphenylene oxide) is generally
prepared in such manner that it is obtained in the form
of a solution in, e.g. toluene, it is possible to prepare a
foamable product immediately after the polymer has been
obtained. From the reaction mixture first the undersirable
substances such as catalyst residues are removed, and then
a precipitant is added to the polymer solution. The poly-
mer thus precipitated is separated off. It then still con-
tains considerable amounts of solvent. The solvent is re-
moved to such an extent that a sufficient amount thereof
is left in the polymer to serve as blowing agent. If desired,
however, another physical or chemical blowing agent or a
nucleating agent may be added to the mixture.

If use is made of physical blowing agents, these may be
added to the polymer in an extruder, or the blowing agent
may be brought into contact with the polymer, if desired
at elevated temperature and/or pressure, the polymer ab-
sorbing the blowing agent.

The foams according to the present invention may be
prepared from poly(2,6-dimethylphenylene oxide) only,
or, of course, from said polymer in combination with
some other polymer, such as polystyrene, polycarbonate,
polyvinylchloride, polyolefines such as polyethylene, poly-
amides such as nylon 6, or unsaturated compounds which
after foaming may be cross-linked. The amount in which
the said other polymer may be added is dependent on the
nature of said polymer and may, for instance, be in the
range of from 0.1% by weight to 50% or more by
weight.

The invention will be further elucidated by means of
the following examples, to which the invention is, of
course, not limited. The relative viscosity is in all cases
measured on a solution of 1 g. of the polymer in 100
ml. benzene at 20° C.

EXAMPLE 1

A number of portions of powdered poly(2,6-dimethyl-
phenylene oxide) having a relative viscosity of 1.85 are
kept for some time in contact with a swelling agent at
a given temperature and pressure. It is found that after
some time the polymer has absorbed part of the swell-
ing agent. The polymer granules are then exposed to the
air, upon which part of the swelling agent absorbed evap-
orates until an equilibrium is reached, after which hardly
any more swelling agent is given off. With all the samples
this equilibrium content is reached after 100 hours.

The granules are then heated by immersing them in hot
glycerol, upon which foaming takes place. The results
with various swelling agents are shown in the following
Table 1.

TABLE 1
‘Equi-
librinm
Content YFoaming
Intro- inml. tempera-
duced per 100g. ture
Run Swelling Agent, Type at° C polymer ° C. Evaluation of the foam
AL Hexane .. e 150 24 180 Fine-celled foam, density
about 100 kg./m.3
Boees Heptane. .. ..cooooos 150 20 180 Flr{e celled foam with hard
skin.

Co._____.. Petroleum ether (boiling 150 28 200 Well-foamed granules, density
point 60-80° C.). about 40 kg./m.3
Do 4 L AU 150 23 200 Well-foamed granules, density

about 60 kg./m.3
B ... 1,1,2-trichloro-1,2,2-trifluoro- 170 33 180 Very fine celled foam.

cthane.
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EXAMPLE II

A number of portions of poly(2,6-dimethylphenylene
oxide) having a relative viscosity of 1.85 are each mixed
on a pair of cold rollers with solvent in an amount which

8

layers of parallel cells separated by a thin polymer layer
which is rositioned halfway between the two aluminum
plates.

EXAMPLE VI

is approximately equal to the amount of polymer until j5 Foam obtained in the manner described azbove in
there is left 40 g. solvent per 100 g. polymer. Then the Example 1A is kneaded with 1,2-dichloroethane on a pair
mass is rolled into sheets about 1 mm. thick, which are of rollers in the manner described above in Example IiT
exposed to the air for 100 hours at room temperature, after until a homogeneous mass is obtained ‘which is rolled to
which only very little solvent is given off. a sheet 1.5 mm. thick.

The sheets are then foamed by heating them in glycerol 10 The sheet is laid between two sheets of aluminum foil
or air, The results obtained are shown in the following with which it is introduced between two plates heated at
Table 1I. 180° C. and kept at a pressure of 7 kg./cm.2. After 20

TABLE IT

Solvent Foaming

Equi-

librinm

content

in ml.
per 100 g. Temp., Foam
Type polymer Medium cC. Rise
Chloroform_.._______ 28 Glycerol.___ 150 x25
_o..do.__ 28 .. do_..._. 190 x30
_.-do._._. 28 Afr . ... __ 140 x20
Benzene. ... ......... 45 Ulyeerol. ... 130 x30
______ do____ . 5 1490 x50
______ A0 1490 x30
Trichloroethylene _____ 150 X25
______ A0 190 x50
_____ do___ 140 x20
Toluene 190 X35
Carbon t 150 x45
DR L 190 X5
_do.... 140 X34
Xylene_ ... B 190 X232
1,2-diehloroethane. . ________ 140 X235

EXAMPLE IiI seconds the pressure is released, upon which the material

On a pair of coid rollers 100 parts by weight of pow- o rises to a foam slab 25 mm. thick. The a{ummum fOl.I is
dered poly(2,6-dimethylphenylene oxide) are kneaded 29 pulled .Oﬁ t'he foam Sla,b' The foam Sla? 15 com_pres;xb}e
with 80 parts7 by weight of 1,2-dichloroethane at room u a direction perp enfj zcu.]ar toﬂfoar_n rise, but is highly
temperature until a homogeneous mixture is obtained resistant to deformation in a direction paraliel to foam
which contains 40 parts by weight of 1,2-dichloroethane {J]eseﬁszglior;?l Sagogzrtt?;s prz:/xqu?y foamed material can
per 100 parts by weight of polymer. On the rollers the 4 The foam obtained ‘S= IT teréa.. the air for 72 h
mixture is formed into a sheet 1.5 mm. thick. The sheet at 1‘80° C. Aftor thi lt e? © inth ¢ ar 0;1 3 ours
is introduced between two aluminum plates 1 mm. thick. Gions of s};}'nkair 18 h;‘;a'm?n th ere ire 31r 1y any
These plates with the sheet positioned between them are tics of th ft)ambe Or change in the mechanical propet-
placed between the plates heated at 180° C. of a press < : EXAMPLE VII
in which a pressure of 7 kg./cm.? is maintained for 20 a5
seconds. After that the top plate of the press is rapidly *% . o . Tora
raised and the sheet rises to a foam about 25 mm. thick. .]00 parts by “elgm Of. pol‘y(2,6-d1methy1phenylen,
In thi o dwich structure is obtained in which oxide) having a relative viscosity of 1.85 are kneaded
}Ill t fls way a ts'an mm 5 ngctzltleg l\:vitcl)l the plates. The with 60 parts by weight of 1,2-di-chloroethane on a pair
;vzra?vznzii;sm ;?A;msfefincel%n;ate 4 cells of tgis fo:clm is of cold .rolle.rs until a given percentage of 1,2-d}—chlorq-
aboutbl mm. The acc:)mp‘anying fioure illustrates the 90 ethanells still present in thfe polymer. The ml?(ture is

aterial obt : d in this way = rolled into sheets 1.5 mm. thick. The sheeis obtained are
m‘iﬁrfno(t)he?ns?miiralr on. the top plate, after heating left for 10 minutes, after which they are placed between
is allowed fo rise only é(} mm Which’ results in thei two heated parallel plates, where tlzley are kept for 13
formation of a structure about 20 mm. thick, the foam 55 ?:C;?S:s;it :ngr?cs;:z];?ngft;k%skﬁigg; - Then the pressure
of which has a density which is about 20% higher than L Lo .
tl’fat of the sandwich );tructure obtained in the first run The cond_mons and th? properties of the foams obtained

= : are shown in the following Table III.
EXAMPLE 1V TABLE TII

In the same mannar as described above in Example 1II g0 Larts by weight of Temp. _ Foam  Average Foam
another sandwich structure is made having a thickness f)";ﬁgggﬁrog%ooﬁ?ggr phies,  thickness, cdll width, densliyy
of about 25 mm., except that in this case 3 parts by weight - X
of arodicarbonamide are added to the mixture to be 179 About 35 528 £
foamed. 180 About 30 1-1.5 19

170 About 35 1-1.5 24

In this case the average diameter of the elongated
cells is about 0.1 mm.

EXAMPLE V

In the same manner as described above in Example IV
another sandwich structure is made, except that between
the atuminum plates two polymer sheets are laid one on
top of the other, each sheet having a thickness of 0.75
mm. In this case the material is heated for 30 seconds.

The resulting sandwich structure is different from that
obtained in Example IV in that the foam consists of two

70

75

The foams thus obtained have elongated cells the length
of which is about equal to the thickness of the foam
layer. The cells form a honeycomb structure.

In spite of the very low density, the foam offers con-
siderable resistance to compression in the longitudinal
direction of the cells.

EXAMPLE VIII

100 parts by weight of powdered poly(2,6-dimethyl-
phenylene oxide) are kneaded with 60 parts by weight
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of 1,2-dichlorcethane and 5 parts by weight of vermiculite
on a pair of rollers until a homogeneous mass is cbtained
which still contains 40 parts by weight of 1,2-dichloro-
ethane. This mass is formed into a sheet 1 mm. thick.
The sheet is chopped into pieces having dimensions of
apout 1 mm. The pieces are scattered onto a flat plate
in a layer about 3 mm. thick. A second plate having a
temperature of 190° C. is kept on the pieces for 30 sec-
onds at a pressure of 9 kg./cm.2. After that the plate is
rapidly raised, the material rising to a foam 30 mm. thick
havirg elongated cells the longitudinal direction of which
is parallel to the foam rise. The average width of the
cells is 0.1 mm.
EXAMPLE IX

100 parts by weight of poly(2,6-dimethylphenylene
oxide) having a relative viscosity of 1.3 are homogenzous-
ly mixed with 40 parts by weight of 1,2-dichloroethane
and made into a sheet 1.5 mm. thick. In the manner of
Example II the sheet is formed to a foam slab 15 mm.
thick. The celis in this foam are elongated.

EXAMPLE X

100 parts by weight of rpoly(2,6-dimethylphenylene
oxide) having a relative viscosity of 2.40 are thoroughly
mixed with 4 parts by weight of dichloroethane and 10
parts by weight of azodicarbonamide and formsd to a
sheet 1.5 mm. thick.

After foaming in the manner of Example III a slab of
fine-celled foam is obtained which is more resilient than
the foam obtained in the manner of Exampie III, and
the cells are less elongated than the cells of the foam of
Example III.

EXAMPLE XI

A foam slab is made in the same manner as described
in Example 111, except that between the sheet to be foamed
and the parallel plates of the press aluminum foil is
provided. The space between the two parallel plates of
the press is bounded on its sides in that the plates are
in the form of a mould having a circular section. After
the sheet has been foamed in the manner described in
Example II1, a round foam slab about 25 mm. thick is
obtained having a fine structure of elongated cells the
majority of which have a length which is at least five
times their largest width. The cells are directed parallel
to foam rise and are distributed very uniformly over the
slab.

EXAMPLE XII

On a pair of cold rollers 50 parts by weight of poly
(2,6-dimethylphenylene oxide) and 50 paris by weight
of polysiyrene are kneaded with 80 parts by weight of
1,2-dichloroethane and 5 parts by weight of vermiculite
at room temperature until a homogeneous mass is ob-
tained which still contains 40 parts by weight of 1,2-di-
chloroethane. The mass is formed to a sheet 1 mm. thick.
This sheet is laid between two sheets of aluminum foil
with which it is introduced between two parallel plates
heated at 150° C. and kept for 12 seconds at a pressure of 6
kg./cm.2, after which the plates are rapidly moved apart.

In this way a foam slab 25 mm. thick is obtained. The
cells of the foam have an elongated structure. The foam
is somewhat less strong and more brittle than the foam
made in the same manner from poly(2,6-dimethylphenyl-
ene oxide) unmixed with polystyrene.

EXAMPLE XIII

50 parts by weight of polyvinyl chloride and 50 parts
by weight of poly(2,6-dimethylphenylene oxide) are
foamed in the manner described in Example XII, except
that the temperature of the plates is 180° C. and the
heating time is 10 seconds. In this way a high-grade foam

10

15

20

30

35

40

45

55

60

70

10

is obtained which, however, adheres less satisfactorily to
aluminum than does foam made from pure 2,6-dimethyl-
phenylene oxide. It differs from foam made from pure
polyvinyl chloride mainly in that it is characterized by
a siructure of elongated cells.

EXAMPLE XIV

50 parts by weight of poly(2,4-dimethylphenylene
oxide) and 50 parts by weight of polycarbonate (prepared
from bisphenol A and phosgene) are made to a foam in
the manner described in Example XIII. The foam ob-
tained has elongated cells, which are distributed some-
what non-uniformly. It differs from foam made from
pure polycarbonate mainly in that it is characterized by
a structure of elongated cells.

EXAMPLE XV

100 parts by weight of powdered poly(2,6-dimethyl-
phenylene oxide) are dispersed in 1500 parts by weight
of water to which have been added 65 parts by weight
of 1,2-dichloroethane, which is rapidly absorbed by the
polymer. The polymer is filtered off and contains the sol-
vent. The mixture of polymer and solvent thus obtained
may be foamed in the normal manner. By starting from
polymer granules instead of from powder the same re-
sults are obtained.

EXAMPLE XVI

100 parts by weight of poly(2,6-dimethylphenylene
oxide) (relative viscosity 1.80) are thoroughly mixed
with 50 parts by weight of dioctyl phthalate and 10 parts
by weight of azodicarbonamide.

This mixture, which contains only chemical and no
physical blowing agents, may be made in a heated mold
into an excellent foam the cells of which have an elongated
siructure.

While specific examples of preferred methods and
products embodying the present invention have been de-
scirbed above, it will be apparent that many changes and
modifications may be made in the details regarding the
methods of procedure and the products without depart-
ing from the true spirit of the invention. It will therefore
be understood that the particular methods and products
set forth above are intended to be illustrative only, and
are not intended to limit the scope of the invention which
is defined by the following claims.

What is claimed is:

1. Anisotropic foam of poly(2,6-dimethylphenylene-
1,4 oxide) having elongated cells, the length of which
is at least five times their largest width.

2. Foam according to claim 1, the polymer of which
has a relative viscosity of at least 1.30 measured on a
solution of 1 g. polymer in 100 ml. benzene.

3. Foam according to claim 1 made from a mixture of
poly(2,6-dimethylphenylene-1,4 oxide) with polystyrene.
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